Aim of the study: To identify all clinico-pathological data, different treatment modalities and the different prognostic factors which affected the locoregional control (LC), disease-free survival (DFS), and overall survival (OS) of Type II endometrial cancer patients. Patients and methods: Data of Type II endometrial carcinoma patients who presented to the Radiation Oncology department, National Cancer Institute, Cairo University during the period from (2000-2012) were retrospectively reviewed. Results: Multivariate analysis identified stage as an independent prognostic factor for OS & DFS, and age was an independent prognostic factor for DFS and LC. Low pretreatment hemoglobin levels significantly affected OS. Conclusion: Large and multicentric clinical trials are required to further study this group of patients and define optimum treatment modalities.
Introduction
Endometrial cancer is the sixth most common cancer in women worldwide & one of the most frequently occurring female genital cancers, with 320,000 new cases diagnosed in 2012 [1] .
Type II Endometrial cancer accounts for 10 to 20 percent of endometrial carcinomas. These include tumors of non-endometrioid histology: serous, clear cell, squamous, transitional cell, and undifferentiated. Uterine carcinosarcomas are also included in this subtype [2] .
While the incidence of Type II tumors is low compared to Type I, excess mortality is associated with Type II EC. In an analysis of Surveillance, Epidemiology and End Results (SEER) data, Hamilton et al. [3] reported that while 11% of ECs were Type II, 47% of deaths in the SEER cohort occurred in this subtype. Furthermore, stage-adjusted 5-year overall survival rates for Type II tumors are significantly worse compared to Type I tumors [4] .
The epidemiology and biology of Type II tumors are not well characterized, although a few studies report that Type II cases are more likely to be older, of normal weight, multiparous, and African American compared to Type I cases [5] - [12] . The tumorigenesis of Type II EC is not thought to operate through the estrogen pathway, as normal-weight and parous women have decreased estrogen exposure compared to obese and nulliparous women. Low incidence of Type II tumors makes this subtype difficult to study.
The proposed aim of this work is to study the clinical and pathological characteristics of Type II endometrial carcinoma patients. Analyze the potential prognostic factors affecting Locoregional Control, Disease-Free Survival and Overall Survival.
Patients and Methods
This is a retrospective study involving 91 patients with pathoologically proven Type II endometrial carcinoma, who presented to the Radiation Oncology department at the National Cancer Institute, Cairo University during the period from January 2000 to December 2012. Data was retrieved from the patients' medical records. The collected data included the patients' names, age, menopausal status, comorbidities, obstetric history, performance status, pretreatment hemoglobin levels, presenting symptom(s), pathological subtype, FIGO stage, grade, date and type of surgery, details of adjuvant treatment and response to treatment, side effects and complications of treatment, follow-up details and patterns of failure, salvage treatment and patient status at last follow up.
Patients received external beam radiotherapy 50 Gy/5weeks, 49 patients received brachytherapy (3 patients received Low dose rate to a dose of 30 Gy and 46 patients received High dose rate brachytherapy 7 Gy × 2 fractions).
Statistical Analysis
Statistical Package for Social Sciences (SPSS) version 21 was used. Quantitative data were presented as mean, standard deviation, median and range as appropriate. Qualitative data were presented as frequency and percentage. Survival analysis was done using Kaplan-Meier method. Comparison between two survival curves was done using log-rank test. Cox regression was used for analysis of independent variables affecting survival. P value ≤ 0.05 was considered significant.
Results
This is a retrospective study which was done on patients with Type II endometrial carcinoma who were treated at the Radiation Oncology department, National Cancer Institute, Cairo University during the period between year 2000 and 2012 and included a total of 91 patients ( Table 1) .
Univariate analysis showed patients below 60 years of age had significantly fewer rates of locoregional failure compared to those above 60 years of age (local control rates were 85.7% at 5 years versus 52.5%) (p value = 0.026). On multivariate analysis, age was found to be an independent prognostic factor for local control (HR = 4.26, 95% CI = 1.27 -14.26) (p value = 0.019). Where as for other factors no significant differences were found regarding their impact on local control (Figure 1 and Table 2 ).
Disease Free Survival
Univaritae analysis showed there is significant improvement in disease free survival for patients less than 60 years with p = 0.001, for patients with early stages there was better DFS with significant P = 0.001, also those who received brachyjtherapy they had better DFS with p = 0.004 (Figures 2-4 and Table 3 ).
Overall Survival
Univariate analysis showed better overall survival for patients less than 60 years old with p = 0.002, also patients with stage I and II disease had better overall survival than advanced stage with p = 0.004 ( Figure 5 &  Figure 6 ).
Discussion
Our study confirmed that age was a significant prognostic factor; advanced age (>60 years) was associated with worse local control (p = 0.026), disease-free survival (p = 0.001) and overall survival (p = 0.02). This is consistent with numerous studies, such as that conducted by Vance et al. to determine the prognostic significance of age in type II endometrial carcinomas in general which found that age more than 65 years is a significant adverse prognostic factor for tumor recurrence [13] . According to the FIGO 26th annual report, FIGO stage was a significant prognostic factor for survival. 5-year OS rates for stage I disease was 90% for endometrioid carcinoma and 80% -85% type II histologies, and dropped to 29% for stage IV disease [14] . Similarly, in our study patients with advanced stage disease had significantly lower rates of DFS (p ≤ 0.001) and OS (p = 0.004).
Previous studies conducted to evaluate the effect of adding brachytherapy to EBRT concluded that it did not confer additional benefit to local control or overall survival [15] . However, in a study by Sorbe et al., the combination of brachytherapy and EBRT led to significant improvement in LC without OS benefit [16] . Most of the patients in the current study received adjuvant brachytherapy as a boost after ending EBRT. The use of brachytherapy was associated with significantly improved DFS (p value = 0.011) and a trend towards improved LC rates (p value = 0.075) but with no improvement in OS (p value = 0.838). The current study also showed that increasing the time interval between surgery and start of EBRT (>8 weeks) had a negative impact on OS (p = 0.011) which was also confirmed on multivariate analysis. This came close to the study done by Cattaneo et al. in which interval > 9 weeks was associated with poor survival outcomes [17] .
Regarding the sites of locoregional recuuence, our study found that the vaginal vault was the most common (50%), followed by the pelvic region (22%). This is matching with the results of the study by Demiral et al. in which 46.7% recurred in the vaginal stump and 33.3% in the pelvis [18] .
Our study found that the most frequent site of distant failure was the peritoneum (24.1%). This is most probably due to the fact that papillary serous and carcinosarcoma subtypes together represented the majority of our patients (78%). These subtypes have a tendency for distant failure in the abdomen, which was confirmed in multiple studies and reviews [19] [20] .
